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Some new phenylhydrazones of thiophene-2-
carboxaldehyde have been obtained in 54-96% yield
from the condensation of thiophene-2-carboxaldehyde
with nitro-substituted-phenyl-N-methylhydrazines, 4-
bromo (and chloro)-2-nitrophenyl-N-methylbydrazines
and 5-bromo (and chloro)-2-nitrophenylbydrazines.
Arylhydrazones have been generally used as sub-
strates in the formation of a large number of indus-
trial compounds via cycloaddition, ring closure,
oxidation-reduction, replacement reactions':", etc.
In addition, the hydrazones of heterocyclic car-
boxaldehydes, which are widely used in the pro-
duction of pharmaceuticals, have taken an impor-
tant place among the compounds of biological in-
terest because of the conjugation and the groups
that they contain within their molecules. Thus,
some substituted heterocyclic hydrazones which
have been recently synthesised by us' are under
consideration by the NCI (National Cancer Insti-
tute), Maryland as anti-tumor reagents and against
the virus causing AIDS. One of these compounds is
under testing for it's activity against the prostate
cancer. Therefore, the present research work has
been carried out with the purpose of making re-
markable contributions to the class of biologically
active compounds, and a series of new hydrazones
bearing heterocyclic moiety were synthesized by
condensing thiophene-2-carboxaldehyde with
freshly prepared substituted phenylhydrazines''".
On the other hand, some aromatic hydrazines
displayed a high degree of chemospecificity in
their reactions with carbonyl groups condensing
either with aldehydes or ketones but not with both,
although the origin of this effect is not completely
clear'. As part of our ongoing exploration of the
controlled functionalization of hydrazines'' we also
would like to report here our results on the prepa-
ration of hetarylhydrazones from thiophene-2-
Note
carboxaldehyde and comment on certain striking
features of their absorption spectra which are
summarized in Table I.
Addition of aqueous NaOH to the ethanolic so-
lutions of 1, 2, 3, 4 and 7 changed their colour from
red to deep green (for 1 and 2) and from yellow to
deep blue- (for 3, 4 and 7). Acidification or expo-
.sure to air restored original colours. These changes
in colours are supported by Nietzki's rule", which
states that the sequential introduction of more
chromophoric and auxochromic groups into a
structure increases the wavelength of absorption
bands.
The structures of the prepared new phenylhydra-
zones were supported by IR, UV, IH NMR and
mass spectral data, and elementel analyses.
The new compounds (except 2 and 6) have been
screened for their Anti-HIV (AIDS) activity, which
involved susceptible human host cells and have
been tested over a wide range of concentrations of
which results of maximum activity and the corre-
sponding concentration are given in Table I. All the
tests have been compared with a positive (AZT-
treated) control done simultaneously under identi-
cal conditions".
Compounds 1, 3, 4, 5 and 7 have also been
screened for their anticancer activity. Each com-
pound was tested at eight different concentrations
against 60 human tumor cell lines derived from
seven cancer types (lung, colon, melanoma, renal,
ovarian, brain and leukemia). Results are expressed
as 10glOGlso which is the drug concentration (M)
causing a 50% reduction in the net protein increase
in control cells during the drug incubation. These
compounds showed activity only at higher concen-
trations.
Experimental Section
General. Melting points were uncorrected and
were determined on an Electrothermal IA 9100
capillary melting point apparatus. IR spectra were
recorded in KBr on a Philips PU 9714 spectropho-
tometer (vmax in cm'). UV spectra were run on
saturated solutions in ethanol using standard
10 mm cuvvettes on a Philips PU 8700 UV/vis
spectrophotometer. IH NMR spectrra were re-
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Table I--Anticancer activity and HIV activity results of synthesized compounds




Compd m.p. x y n Cone. Anti-dose HIV Activity Anti-cancer y' UV,nm
°C (ICso) (M) Infected Uninfected activit
Response Response LoglOG/so
(% of control)
1 189 5-Cl H 9.90.IO-s 2.10-s 6.72 84.97 -4.00 197, 243, 336,
437
2 195 5-Br H .208,244,337,
436
3 159 Me I 1.23.IO-s 3.92.10-9 34.64 02.08 -4.24 208,306,408
4 202 Me 2 3.70.IO-s 2.28.10-1 31.16 100.15 -4.59' 207,304,414
5 191 4-Cl Me I 6.00.IO-s 6.30.10-7 7.06 130.96 -4.58 257,331
6 183 4-Br Me I 258,332
7 190 Me 3 9.22.10-8 4.76.10-8 4.17 118.84 -4.23 209,294,427
"Reference compound 5-fluorodeoxyuridine, LogIOG/so-4.70.
corded on a Brucker AC-200 FT-NMR spectrome-
ter in chloroform-d (chemical shifts in 8, ppm).
Mass spectra were obtained on a Varian Mat 112
spectrometer using EI method at 70 eV. Elemental
analyses were carried out at Karl-Franzens Univer-
sity Laboratories, Graz-Austria. All the compounds
gave microanalyses within the experimental error.
General procedure: Thiophene-2-carboxalde-
hyde 5-chloro-2-nitrophenylhydrazone 1. To a
hot ethanolic solution of 5-chloro-2-nitrophenyl-
hydrazine (1.34 mmoles), a solution of thiophene-
2-carboxaldehyde (1.34 mmoles) in 10 mL abso-
lute ethanol was added and the reaction mixture
refluxed for 2-3 hr. On cooling, the separated solid
was filtered and recrystallized from (1: 1) acetone-
ethanol (1: 1) to yield the hydrazone 1, red needles
96% yield; IH NMR 6.76-6.81 (d, CH, IH), 7.28-
8.18 (m, aromatic, 6H), 10.99 (s, NH, 1H); IR
(KBr): 3280, 3100-2960, 1470, l300, 580; MS:
rnJz 281 (M+, 100%), 185(12), 171(28), 157(25),
1l3(61), 78(80). Anal. Calcd for CJ1HgN)CI02S: C,
46.89; H, 2.84; N, 14.92. Found: C, 46.82; H, 2.85;
N,14.88%.
Thiophene-2-carboxaldehyde 5-bromo-2-
nitrophenylhydrazone 2. Red bright crystals, 96%
yield; IH NMR: 6.91-6.97 (d, CH, IH), 7.28-8.18
(m, aromatic, 6H), 10.96 (s, NH, IH); IR (KBr)
3280,3080-3060, 1475, l300, 590; MS: rnJz 326.5
(M+, 100%), 261(17), 185(12), 171(28), 155(18),
1l3(58), 78(72), 63(24). Anal. Ca\cd for
Cl1HgN)Br02S: C, 40.49; H, 2.45; N, l3.12.
Found: C, 40.47; H, 2.48; N, 12.98%.
Thiophene-2-carboxaldehyde p-nitrophenyl-
N-methylhydrazone 3. Orange bright crystals,
89% yield; IH NMR: 3.48 (s, N-CH), 3H), 7.03-
8.22 (m, aromatic and CH, 8H); IR (KBr): 3100,
2895, 1475, l310-1290; MS: rnJz261 (M+, 100%),
214(8), 200(9), 149(3), 105(18). Anal. Ca\cd for
C12Hl1N)02S;C, 55.17; H, 4.21; N, 16.09. Found:
C, 55.27; H, 4.37; N, 16.21%.
Thiophene-2-carboxaldehyde 2,4-dinitrophenyl-
N-methylhydrazone 4. Red needles crystals, 63%
yield; IH NMR: 3.40 (s, N-CH), 3H), 7.06-8.58
(m, aromatic and CH, 7H); IR (KBr): 3140-3090,
2935, 1520, 1340; MS: rnJz 306 (M+, 100%),
259(60),214(20). Anal. Ca\cd for C12HJQN404S:C,
47.06; H, 3.29; N, 18.31. Found: C, 47.17; H, 3.28;
N,18.32%.
Thiophene-2-carboxaldehyde 4-chloro-2-nitro-
phenyl-N-methylhydrazone 5. Orange needles,
94% yield; IH NMR: 3.37 (s, N-CH), 3H), 6.97-
7.73 (m, aromatic and CH, 7H); IR(KBr): 3080-
3060, 2980, 1510 and 1480, l300, 495; MS: rnJe
295.5 (M+, 100%), 248(18), 214(8), 149(22),
105(35). Anal. Ca\cd for C12HJQN)CI02S:C, 48.73;
H, 3.38; N, 14.21. Found: C, 48.47; H, 3.56; N,
14.13%.
Tbiopbene-2-carboxaldebyde 4-bromo-2-nitro-
pbenyl-N-metbylbydrazone 6. Orange bright
crystals, 94% yield; IH NMR: 3.36 (s, N-CH3,
3H), 6.97-7.85 (m, aromatic and CH, 7H);
IR(KBr): 3100-3045, 2980-2960, 1520 and 1475,
1300, 480; MS: mJz 340 (M+, 100%), 292(20),
214(30),214(30), 185(31), 149(22), 105(80). Anal.
Calcd for C12HION3Br02S: C, 42.35; H, 2.94; N,
12.35. Found: C, 42.27; H, 3.01; N, 12.58%.
Tbiopbene-2-carboxaldebyde 2,4,6-trinitropbe-
nyl-N-metbylbydrazone 7. Brick red crystals, 54%
yield; IH NMR: 3.31-3.38 (s, N-CH3, 3H), 7.06-9.94
(m, aromatic and CH, 6H); IR (KBr): 3090, 3000-
2970, 1520and 1490, 131O-B30; MS: mJz 351 ~,
100%), 304(10), 213(12), 140(22), 97(12). Anal.
Calcd for C12H9Ns06S: C, 41.02; H, 2.56; N, 19.94.
Found:C, 41.06;H, 2.71;N, 19.79%.
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